Polyamine catabolism in relation to trypsin activation and apoptosis in experimental acute pancreatitis.
Overinduced polyamine catabolism (PC) in a transgenic rat model has been suggested to be a mediator of trypsin activation which is important in acinar cell necrosis. PC has also been observed in experimental taurodeoxycholate pancreatitis. We hypothesized that PC may be a mediator of trypsin activation in taurodeoxycholate pancreatitis. Pancreatitis was induced in wild-type rats by 2 or 6% taurodeoxycholate infusion or in transgenic rats by overexpressing spermidine/spermine N(1)-acetyltransferase (SSAT). The time courses of necrosis, caspase-3 immunostaining, SSAT, polyamine levels, and trypsinogen activation peptide (TAP) were monitored. The effect of the polyamine analogue bismethylspermine (Me(2)Spm) was investigated. In a transgenic pancreatitis model, TAP and acinar necrosis increased simultaneously after the activation of SSAT, depletion of spermidine, and development of apoptosis. In taurodeoxycholate pancreatitis, necrosis developed along with the accumulation of TAP. SSAT was activated simultaneously or after TAP accumulation and less than in the transgenic model, with less depletion of spermidine than in the transgenic model. Supplementation with Me(2)Spm ameliorated the extent of acinar necrosis at 24 h, but contrary to previous findings in the transgenic model, in the taurodeoxycholate model it did not affect trypsin activation. Compared with the transgenic model, no extensive apoptosis was found in taurodeoxycholate pancreatitis. Contrary to transgenic SSAT-overinduced pancreatitis, PC may not be a mediator of trypsin activation in taurodeoxycholate pancreatitis. The beneficial effect of polyamine supplementation on necrosis in taurodeoxycholate pancreatitis may rather be mediated by other mechanisms than amelioration of trypsin activation. and IAP.